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1 1 

5* (1) 

^n-yvM^s Ci-e7;V^;V^ Ci-e7;V3^yi, Ci-6 T;V3 # v * Ci-6 

7;v*;v#;w^-;v**v^X{iC0NR 4 R 5 (^<f> R 4 3OT 5 {±, ^fi^PM^x^ ?m 

m^xitci.iT^^^&^M^-r^o ) ttttM^iitv^uv^ ) . ci- 6 t;v=i 

*v^> Ci- 6 T;vn^rv^;v**^;V*X{iC0NR 4 R 5 0*»K K*;8UflR 5 tt. -ttL-efMttSL t 
-C N **jK?-XttCi-6T>u*/Hfe*3tl*-J-*o ) ttttCli?^v>tU^o ) 3Ui 
Ce-io^^M* (R^Si^Ji. ^nyvW, Ci- 6 T;v^;v^ Ci-eT^n* vS, Ci- 
67;va*>>*;v^;H, Ci-e T^***)^-^** v^XJ±C0NR 4 R 5 (gfc*. R 4 ^.^ 

■CV>-Ct±V> 0 ) **I*U R 2 (i. Ci-2o7;V*JV^ (^Ci-2oT;V^r^»{iC6-io^» 

& (B^jfc*^ Ci- 6 r;v^;w*. Ci-6T;vn^v*. Ci- 6 t;v3^v 

#;v,-K-JV*. Ci-6T;i/^r;v^;V**^;i/^-^v*XttC0NR 4 R 5 R 4 S.t^R 5 i±, ^tL 

v^o ) , Ci-6 7JV=J*v3k, Ci- 6 T;vn^v^;v^-;V^X{iC0NR 4 R 5 (5£4"> R 4 ^.^ 5 

vtUv>, ) XtiCe-io^W^ (m^#^ti> Ci- 6 7;v*;V*> Ci- 

6 7;V3^f ~>^ N Ci - 6 T ;v =i * -> * ;v Ci -6 t ^ ^ ;v * ^ ^ * ->36Xt±C0N 
R 4 R 5 R 4 ®.^ 5 }*. ^tL-TtU&^LT^ **K : f-XttCi-6T^^r>ua6**i*"t"&o 

) T?tt*iC«*$tfCV^T4 ±v> 0 ) *5Ri*1-*o ] "C^^tL^ a -T5/7y«x 

t*mWLtirz>, a (2) Xii^: (3) 
Kb 2] 

OH OH 

(3) 

im-Rm. 2 ] 

JVr-f A-^»^7^f ^ttte&ntuHtfCtf-BINAPh, RuX 2 2 (R 3 -BINAP)^{±Ru 2 Cl4 ( 
R 3 -BINAP) 2 (Et 3 N) (5£»K X^lfiPti. trtl^tiCU ClOi, BF<u PF 6 > 0C0CH3> 0C0CF 3 , 
0C0-t-BuXt±0S02CF3 SritRfcU R 3 -BINAPli> 

Kb 3] 
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AlCls, SnCl^ TiCUXttZnCh-eMtwBBffi^tLT^T^ J:v> 0 ) 1 SBIRO* 

*7^*A-jte*fttt**7-f >$H£^RuX 2 2 (R 3 -BINAP) (5*^ X 2 -BINAP 14 ffTS 

X 2 7^Cl-eab ^ . N,N-y^f^W75 K X 14 > -If > "C H £ SSfi Zflfz RuX 2 2 (R 3 -BINAP 
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[&ffi#!&] 
[0 0 0 1] 

[0 0 0 2] 

*^M14/ff-t Kn*v- « -TS y */u#^BWNIfrtt. Ei ■ ftm^^Si&teftK 
[0 0 0 3] 

* ;v & 7? &* ? £n h fix m x. tf^Wdtlft 1 W 2 jfctf 
XHR 1 #RRo ) o 

[#^m 1 1 06-8O617 

m&WfXUl] J.Am.Chem.Soc.,1989,111, p. 9134-9135 
m&WJM 2 ] SYNTHESIS, 1992, p. 1248-1254 

H&WtWSB: LiHt^> mS] 
[0 0 0 4] 

&*H~S£:i£1-<?>77ftt LTti-gtLTV^ 1>X$>&o 
[0 0 0 5] 

Lrt>U j»l*^tS14iff-1i Kn + y- fl -75 / * ^**>tH$ll"07 >^#«rltSc 
[0 0 0 6] 

^(Dtzib, WM3t¥ffi®.p-K Kn^y- a - 7 5 ; *^*>86iM©7>f 
*"* & 7Jftrt s M 4 fix ^tz o 

[0 0 0 7] 

[0 0 0 8] 

HP*,, zM&Wtt, 
1. 5ft (1) 
[0 0 0 9] 

[0 0 10] 

[5£«K RM±, Ci-20 T;v^r;v^ (gtCi-aoT^^VftteCe-io^W^ (HflSrWUfctt, 

^n$*>ig^ % Ci-6T;v^;v^> Ci-6T;v3df Ci-6T;v3#v*;w^-;^ Ci-e 

|±iSE# 2004-3074548 



#M 2003-272637 



2/ 



Ci-6T;vnJrv^;i/^^;v*X{iC0NR 4 R 5 (5£4\ R^OTt 5 Jcfi^fitfktL L 
T> Tlc^m^X^Ci-eT^^^^^^I-^o ) -ett^Kfi^lStl-C^T i^o ) Xtt 
C 6 -io^«» (S^»*^ ^oy»f^ Ci- 6 T;V^;V»> Ci-sT^n* V*, Ci- 
6 7^3*'>*^i^ Ci-eT^^tf^-JV^i^XteCONR^ 5 (r^f, R 4 ^t>* 

tv>tUv>o ) £#J*U R 2 i^ Ci-2oT;w^;v* (f^Ci-2oT;v^;v»iiC 6 -io^» 
» (K^#»{±> ^nyyJEf, d-eT^dr;^^ Ci-eTA^ Ci- 6 T;V3^v 
Ci-eT^^JV^-^^vaXtiCONR^ 5 (s^, R 4 S.t>*R 5 fi> •?•*<- 

v^ 0 ) , Ci- 6 t;v=t^^ Ci- 6 TJi/3^v*;v^-;v*Xi±C0NR 4 R 5 (5£<f, R'&OTt 5 

^tU^o ) XfiCe-io^Wl^ ^nyyH^ Ci- 6 T^^;v«> Ci- 

6 7;i/3^yl, Ci-67JVn+v^;V^;Vi > Ci-6 T )V ;v^-;v^^r ->*X(±C0N 
R 4 R 5 R 4 S.cni 5 {i, tfi^rtm^LLX, im^X\tCi-%T )V^)^^^-f^>o 

) X&H.\zm$kZttX^Xi> <£v> 0 ) £#J*1-&o 3 «W«-7U7y«x 

tzmwLt-rz, ^ (2) xteR (3) 



rI-^V^COjR* (2) R»^Y' C0 ^ ,3) 

RHj NHz 

[0 0 12] 

2 . ;Vf-^A-^?Stt*^7^ ^H^RuHX 1 (R 3 -BINAP) 2 > RuX 2 2 (R 3 -BINAP) 3?JiR 
U2Cl4(R 3 -BINAP) 2 (Et3N) (jfc*. X 1 SOT 2 ti, ZtimCU C10 4 . BF 4 , PFe, OCOCHs. 0C 
0CF 3 > OCO-t-BuXtiOS02CF 3 S:^i*t> R 3 -BINAPli, 



AlCh. SnCU. TiCUXiiZnCb-eH^lfifi^^TV^-C^ J:v> 0 ) X&2>\. K«<^)^S 
3 . ;Vf-^A- * * 7 4 y Ig^^uX 2 2 (R 3 -BINAP) * , X 2 & t^R 3 -BINAP 

4. X 2 7& S C1T-&19> N.N-y^-^^^^^T? KXti^>-lf ^^RuX 2 2 (R 3 

-BINAP) & ffl V» * 3 . Kfaffc^^tt ^-HKn^z-.-T^y*** >m^S#<75 



[001 1] 

[it 2] 




OH 



[0 0 13] 

Ml: 3] 




[0 0 14] 
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10 0 15] 
[0 0 16] 

ASK ##&fE* TnJ |"U t±>f V* TsJ tt-fe*>^U-* TtJ tt^-V-v 

[0 0 17] 

4 "f > tfe^R 1 R OTP <7)#«^S is It & »*J K ^ T^-r * 0 
[0 0 18] 

[0 0 19] 

Ci - 6 7jv*^tuii, iftflu fl-ttXtrca - e v^nr;v^;v^^#A,-ev>T 

n-^a^, i-^nf;K c-:/n fcT;K n-7*^;K i-T^W 
s-:/?-;k t-"?*f-;K c-7?-/K l-^f-^-c-^n t?;K 2-^fJV-c-yae;v, n-^>?- 
>K 2-^;V-n--7*^;K f-;v- n -7'f-;v> l.l-^^^^-n-T-n 

tf/K l,2-v^f-;v-n--/n kf;K 2, 2-v^ f-^-n-^n fcf;K l-aif-^-n-^n tf;v, c- 
^>^;K i-> ^;v-c--/^;K 2-> f-;v-c-7*-^;K 3-^ ^^-c-7*^;v, i,2-y*-f-;v- 
c-"?*nfcf;K 2,3-^^ ^;v- c --/n fc?;K l-^f-;w-c-^n t?;K 2-xf;V- c -'/oif)K n 
-^s^rv;v % i-> •f-;v-n-^^f-;v, 2-^^-JV-n-^> , f-^, 3-2 f-;v-n-^>-f-;v. 

;V_ n _^>^;V N 1,1-y^f ;V-n-yf JK 1, 2-v ;* f;V-n-^f 1, 3-5> * f-;V-n-7*f- 

;K 2,2-^ f-;v-n-7*?-JK 2,3->M-? 1 ;v-n-:7'^;K 3,3->^ ^;v-n--/^;K l-^f- 
;V-n-7^;W 2-^;V-n-"/?-;K 1,1,2- h U ^ ^jV-n-^n t?;V, 1,2,2- f'J^ ^;V-n- 
•/ntf;v N i-^^;u-i-p« f-;v-n-7°n kf;K i-^c-^;v-2-> ^;v-n-:/n tf;K c-^^ri^-JV 
x i-p( ^-jv-c-^^-'W 2-^ ^I'-c-'O'^K 3-^ -f-;v-c-^^f-;v> i-xf jv-c-yf 
;v N 2-j^f-;i/-c-^f-;v^ 3-^;wc-7*f-JK l,2-S>> •f■;^-c-y■f--»^^ l,3-v^ f;v-c- 
7f-/K 2,2-v^^;v-c--r-f-;v> 2,3->^ ^v-c-7*^;k 2,4-v.x ^;v-c--?*^;K 3,3 
-v^-^;i/-c--r^;v, l-n-7°n tf^-c-yu i£;K 2-n--/n tf;v- c -:/n fc°;K l-i-T'nfcf 
)V-c-^nfjV, 2-i-ynt°;v-c-ynt';K 1, 2, 2- h V ^ f^-c-7n t°;K 1,2,3-b'J 
^*-c-7'De)K 2,2,3-H; ^^-c-yni^K l-^;v-2-^ Tfr-c-zfu ^ >W 2- 
^-^-c-^n t?;K 2-^^;v-2-^ ^V-c-T'n \£^JS.Xf 2-^^-3-2 ^;V-c- 

[0 0 2 0] 

Ci - 2 o 7;v^;HtLtlim frfeJkTfCz - 2 o ->^n7;^JHmw 
xi> i < „ ±|Bicjbn£. l l -if^-n-^ % /f^, l -^7°f-;v> 2-^ 
7^;K c-^7°^;v> i l , 2 -vM n -yn tf;v % l 2 

, 2-y^f;V-n-yn^ l-^^K 3-:*;5^JW c-*^>>K 
;w- 3 - n 6 f-;V- 2 - n -'N'T^K 2 -"/n tf;V- 1 - n -^y^ 
;K 2, 4, 4-b^f;i/-l-n-^>f;K l-y^;v % 2-y"-;W 2, 6-V 
4 - n -^T^K 3 2 , 2 - V* *f-fr — 3 - n — > f- As 3, 5 

, 5-b'J^f^-l-n-^'>^ l-7*v;K 2-r f v;K 4-7*vOK 3, 7- 

l - n-*y-^K 3, 7 3 - n-;i-*-f-;K n-?>7*'»K 
n-Kfv'^> n-h'Jf'>;V, n-rfyfy^ n * n-^^^T'V 

[0 0 2 1 ] 

V^TiJ:<, ^ h^~>, ^^ ;3 r->^ n-7'n^^ri/ > c-^n*^y, n-V* h 

i-^h^->> s-yf^r^ t-yf^A c-yh^-y, ;V-c-yn^ + y, 2- 

pt^^-c-T'n^iirv. n-zof^t^y, l->f;V-n-y^y, 2-^ f-^-n-T" > * -> 
. 3-^^^-n-T'h ^y, l.l-v^^V-n-^n^dr^ 1,2-y^f JV-n-^n^v> 2,2 
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2-^f;V-c-/f^fv, h^v, 1,2-^ •5 L ;V-c-7 s n;*?dr v. 2,3- 

V* f-;^-c-7°n^dri/, l-x^^-o^n^ 2-xf;i/- c -yn n-^^r^;v 
t^'X l-> f-^-n-^Of-^^-^^, 2->f;V-n-^>f;Vt ; 'fy, 3-^ ^;V-n-^ >^ 
;i/**v, 4-^f-;V-n-^^f-;v^4r'>> l.l-^-^V-n-^h*^ l,2-5>* f-^-n-y 

3,3-v^-?-;V-n- , ?*l**^ l-xf ;V- n -7h^y, 2-xf ^-n-^f^v, 1,1.2-1* 
l J>f;V-n-7"n^^y, l,2,2-l^U^f;i'-n-7'n^y, i-xfM-^f^-n-^njl? 

2-.* f-;v-c-^>'?-;i':*- ;J F-i^ 3-^ f-;^-c-^<>^■J^^^^v / ^ l-J.f-;v-c-"7* h ^r->> 2 
-xf^c-yb^y, 3-x^;t/-c-y h*v. l,2-v>^^-c-7*h^v, l,3-v^;v-c 
-7h*v, 2,2-V ^fJl'-c-T'f + y, 2,3-v^^ L ;V-c-'7*h^v, 2, 4-2>* ^V-c--?* b 
^fy, 3,3-y^^-^-c--y*h^->, l-n-^n H°;i/- c --7°n v N 2-x\--fu\f.)V-c--fum 
if->, l-i-^a bT;V-c-^n^dr->, 2-i--7*u \£)V-c-~7u *°^r 1,2,2-b 'J^f ;w c - 
^n^dr->. 1,2,3-V V ^f;v-c-7'n^^y, 2,2,3- h V ^ ^V-c-T'n^dr 

n 5t? * ->&t/2-xi f - ;v-3- ^ f - ;v- c - * * v^a^lf <b *i£ 0 
[0 0 2 2] 

Ci - 6 T^a^yAM'x^itUli, MU frfeRtfCs - 6 y^nr^n^y 

-;K i-^h^fyAMx^ s-/f*y*^*-JK t-7 h * ;Vj}?xwk c-T'h^r 

n-^>f-;V*dr v#;V**x.;K ^-n-yF^yAJ^-K 2->f ^-n-7*h^fy* 

3-^;V-n-7*h*'>:27;v^-;K l.l-y^^V-n-^n^v*;!/;}^;!/. 1, 
2-v^f-;V-n-7 p n*°drv*;V/7iC^;V, 2,2- f JN-^n*>y^Wf-;V, l-x^;v 
-n-^n^i/ft c-^^f^t + y^JV^xjV, ^;V-c-7* h v * ;V**x: 

;K 2-^f^-c-7'^y5ti;i/**x;v, 3-^ f- ;V-c-7*h ^ ->*;w^-;v, 1, 2-i^ ^;V-c 
-•7°n^dri/#;V**-;K 2,3-v^^;V-c-7 p n>}f^rv^;V^x^;i/ > i-x.f-;v- c -7 p n *'Jr 
S/#;i/;j?xwK 2-x;f-;V- c -7 , 'n^#v'*;v^— /u, n-^^^^^-^v*^^— i_> 
f-^-n-^^^-^^-drv-^;;!/^^;!/, 2-^ f-;V-n-^>^;i/^^ v * ;^**x.;i/ % 3-^ f-;V-n 
-^>fJl't^y*^*'-;K 4-^ f ;v-n-^>f^i^y * )V**x;v, 1,1-y^fiV-n- 
•f Y * ~> * ;V >K 1, 2-v ^ ^ ;U-n-7* h * * ^ **x. l, %-V * f- ^V-n-"?* h^fy* 
2, 2-^^ ^;i>-n-7 f 3f ~> * ;V5K-;v, 2, 3-v>^ f-;V-n-7 h -> # JV**-;K 
3,3-v^JV-n-^ >3rv#;W1^;W l-x.-f-;V- n -y 1- ^ v # 2-x^;V- n -:/ 
h^ri/^;W>}?-;V, 1,1,2- h 'J ^f-;Wn-7°n^3rv#;v^;K 1, 2, 2- h 'J * T-fr-n-Zf 
u *°dr-># ;Vj}?xwK i-^^;v-l-^ ^^-n-T'n *°3rv/ # l-^f-;V-2-^ 

2-^ •?-jV-c-^>'f-;l/^-^r->*;l"^— ;V> 3-> •f-^-c-^ * 
\-z.^-)V-c-f }• ^r->*;V^x.;V x 2-x.f-;V- C --7' h v*;V^x.;V % 3-x.^;V- C -:/ 
h drv#;v**x.;i^ 1, 2-y ^ f ;i/-c-7* h + y * 1,3-v^ f-;V-c-7* h * ;v 
*Kx.JK 2, 2-^ ^ f ;V-c-7* f ^ * ^ 2, 3-v^ ^;i/- c -7' b * ~> il ;i/stf-;K 2, 

4-i» f-;i/_ c _^» * 3,3-v 5 ^ -^;V-c--7* h * ;V^x:;V N l-n-^n 

-c- ~f n *° ^ * ;v — ;v . 2-n- 7 n vf ;i/- c - ^n^^y^^^x^ 1- i- -f n tf ;i/- c - ^ 
vtf*Z/-ti )]stf-)l>, 2-1-713 k?;V-c--7*n*°3->27 ;v^r:;v x l,2,2-b , J^^V-c-7'n 
^i/#;v**-;K 1,2,3-h U p< f^-c-^n *°3r v ^ ;v^x;v N 2,2,3-f V ^;l/-c-7* 
n^ilrv*;^^-;!/, l-^^;V-2-^ f^-c-7"n ^ ;v^x 2-^f-;V-l-^ 
c--7u-#*-yl3 )Vi£—)V, 2-^)^-2-^ f ;V-c-7*n^^yj!;;v#x;vli;2-xf ;V-3- 
^f;l/-c-yn*^y* ;v ^ x; ;i/^^lf ib *l ^ 0 
[0 0 2 3] 

Ci - e 7;u^;v*;v**x;vt^ylt Itli, itgL fr&WCz - e ->^nT;v^r 
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*~>, l-^f^-n-yfj^JVjK-^t^y, 2-^f-JV-n-7'f-;v*;v^-;v^-^'> % 3-^ 
^;v_n-^;v#;i/jJ? l.l-v^^^-n-^n tr;v*^5j?-;v^-^'>, 1,2- 
f)Wn-fDk>*)V!i(-JVt^y> 2,2- ^JV-n-T'n )V^~)Vt^ Vs 1-^-^ 
^-n-v'ntfjv^^'f-^t + y, c-^>f-;v# ;v^-^->> 1-^ ^;i/-c-"7^;v* ;v 

1,2-$?.* f-ji/-c-"7n tf;v#;v^;i'*; 3 r-> > 2, 3-v ^ -^;v-c-:/n tf;v# ;^'*~-;l';^- 
■f-;i/*;V5j?— ;v**$^ 3-^ ^;i/-n-^>^;v* ;vsj?— ;i/t ;5 ry> 4-^ f-;v-n-^y^;v# 
;i/ - ;u 3- dr -> , i , l- y * ;v-n- "7*f- ;v # ;v — ;v * ^ v , 1 , 2- v * f- ;v-n- 7 f- ;v * ;v 

3- dr l, 3-v * f - ;v-n-^f ;v * ;v )v * * s s , 2, 2-v f - f- ;w * ;v 
-;i/^-^rv. 2,3-y^f)V-n-7'f;v*;i/t*-)i't^y> 3,3-$M •^.>l'-n-:/*'? L ;l'#>^5 i K— 
;^;a-^->, 1-x f ;i/ -n- 7* f jv * JKf - ;i/ 1 y , 2-xf flz-n-T'f ^*^^-^t^'>, 
1.1,2-h V ^f-^-n-^ntr^A^^-^^-^i/, 1,2,2- h 'J>f ^n^*W- 

^-drv N 2-;* f-^-c-'O'f-A'*/!"*?— J\z**i/^ 3-^ •f-;v-c-^>f-JV*/W'K— ;v^-^-> 
„ i-jc^;v-c-yf-^/*;w**-;v^^->, 2-^;v-c-^;v#;vsK-;v**$' > 3-^f-;v 
-c- -/-f - ;v # ;v jjf - )v * * v „ i, 2-V * ^ ;v-c-*/^ ;v # ;v #~ ;v * * s y , l , 3- V * f- ;v-c 
-yfjv^^^jvt^y, 2,2-v^ f-;i/-c-7'f->i'*>usa*—Ji'**3', 2,3-v^ ^;v-c- 
•/f 1 ;v * ;v # — ;v * * -> % 2, 4- y f- ;v-c- f - ;v * >v — ^ * , 3, 3- $? ^ f - ;v-c- y 

n n°;v*;v^-;v^-dr v, l-i-^n tOv-c-'/n tf ;i/*;i/5K^;v^-df 2-i-T'n tf;V-c- 
7°n tf;v*;v^-;i/^-^rS/, 1,2,2- h U ^ fJV-c-7*n ;v^-;v^^r->, 1,2, 3-> 
ij ^ ^;V- c -7'n tf;v*;v^^;i/^-^f S<\ 2,2,3- h U ^ ■f-^-c-'/n t°;v*;V5K-;w^^r'> 
, i-^.^;v-2-^f-;v-c--/nvf;v^;i/jK— ;v^-^r->. 

^^;v^-^->, 2-^^;i^-2-^ f-JV-c-T'n tf ;v^^;i/^-^r ?/3StO f 2-J.^>i/-3-^ ^^V- 
c - □ tf ;v * ;w # ->^^if e> tL ^> 0 

[0 0 2 41 

Ce- 1 offMtLtfi, 7i-^, a-^7-^;V. jS-t?^, o-k'7x- 

>; ;k m-tf 7x-'j Wp-e7x^'j ;v^7&^ifbtt^> 0 

[0 0 2 5] 
[0 0 2 6] 

R 1 ^^^ LTTfi, xf^ n-^n^, i-^D^, c-T'n tf;K n-7*f 

i-^f-JV, s-r^JV. t-7*f;v, c--r^;i/> 1-^ ^-;v-c-^n tT;v N 2-^f^-c-7*D 
n-^Vf-^V, 1-* s f--^-VL--f s f^s 2-^i-^-n-yf-)V^ 3-^ fiV-n-T'f/l', 1,1- 
•^f)i/-n-7'oH^ 1 l,2-y^f^-n-7*ne;K 2,2-^^ f^-n-yn fcf;K 1-^^JV- 
n-T'n c-^^-f-^v. l--?< ^;v-c-T?-;K 2-^ ^;v-c~y^;v> 3->f^-c-7*f^ 
, U-y^f^-c-'/n^^ 2,3-y^^;V-c-7"ntr;v N i-if^-c-T'oif^, 2-^^ 
;U-7 p n t?;v, n-^^v;K JV-n-^>f ^, 2-^ f-;V-n-^>^;v, 3-^ f-;V-n- 

^>^;K 4-p<f-;v-n-^>f-;v. i,l-y^^;v-n-^;v % 1,2-y^ ^;v-n-^;v. 1,3 
-y^;v-n-^?-;K 2,2-> ? ^^;v-n--/^;v> 2,3-^>^^- n -y^;v> 3,3-v^-f-;v-n 
l-^^;v-n-^^jv, 2-^f-;w-n-y-f-;v, l,l 1 2-h^f;v-n-7*a^K 1,2. 
2- HJ f;v-n-7"n tf;v % i-ji^;v-1-^ f^-n-7*n tf ;K l-xf^-2-> f^-n-7*n 
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, l-xf-ziz-c-^f-zK 2-^)V- c -y^-P, 3-x^;v-c-:7^;k 1,2->M ^^-c-^;!/ 
, \,Z-V^^)V-c--f^)^. 2,2-v'^f;i'-c-7f;K 2,3-'>Vf;i/-c-7'f;K 2,4-v> 
^;w_c--?*^;K 3,3-v ^^)V-c--f^)V^ l-n-7'ntf;i/- c -7'T=ikr;v > 2-n-^n tf^-c-y 
nkT;K l-i-T'n \£)V-c--fu tf;v, 2-i-7°o tf ;i/-c-"/n tf 1,2,2- h V ^ f-;V-c-"/ 
ntf;u, 1,2,3-b V ^ ^^-c-^n tf;v, 2,2,3- h V ^ ^V-c-T'n e/K i-jif-;V-2-^ 
f)Wc-yn^, 2-^f-;v-l-^ f^-c-^n t?;K 2-^^;V-2-p< ^;v-c--/n tT;u, 2- 

c -^^i^W <btL^>o 
[0 0 2 7] 

tfn^fcffltLXlt, n-^nn^v, i-ynt')V, c-yntf;v. n-:/f- 

;K i-T^K s--7*f-;K t-T'-f-zK c--/?-JK l-> f^-c-^n tf;i/, 2-> f-;w- c --/n 
fcf;K n-^>f-;v> l-^^^-n-r^^. 2-^^;v-n--/^>iv. 3-> ^;v-n-7*^;K 1,1- 
y^f-;v-n-7 p n fcf/K 1, 2-v^^-n--7°n t?;K 2,2-y^f;V-n-^nf;K i-j.^;v_ 
n-^ne;K c-^>f-/K 1-p< f-^-c-T^K 2->f Kc-^f JV, 3-^ ^fr-c-f^-^ 
> l^-v^f-JV-c-T'nif^, 2,3-v^f-;v-c-7 p n tf;v, l-jtL-^^-c-^n t:;K 2-xf 

^yf;v, 4-^ ^;w-n-^>^;K i,i-v^ f-;v-n--/f;v. -^v-n-T^w 1,3 

-v^f-^-n-T^K 2,2-->*^;v-n--7'^;K 2,3- f-;v-n--7*?-;K 3,3-y^;v-n 
i-^^-;v-n-7^^> 2-j^;v-n--7^;K i,i,2-f'^f;v-n-7nt';v, 1,2, 
JV-n-^nti;K 1-j^;V-1-^ f-;V-n-"7*n l-xf ^-n-^n 
fc?;K c-^^fvJK 1-^ f-)v-c-^yf-)^^ 2-^-f-;v-c-^>f-^> 3-^ f-;w-c-^>-^;v 
„ l-^f-jv-c-T'^^^ 2-^^;v-c-^f-;v. 3-j^;v-c-t*-^;k 1,2-v^ -f-^-c-r^^v 

, l,3-y^fjl/-c-yfJV, 2,2-v^f-;V-c-7'^JV, 2,3-y^^;V-c-y^>'Vs 2,4-^^ 
fjv-c-^fjv, 3,3-^^;v-c-7*f-;K l-n-T'n e;v-c-:/n fcf;K 2-n--/n t?;v-c--7* 
□ l-i-v^n tf;i/-c-:/n if;v, 2-i--/n tf;v- c --7*n fc?;v N 1,2,2-f'J^f ;v- c -^ 
ntf;K l,2,3-hU^^;V-c-7°nti 0 ;i/ % 2, 2, 3- 1> V f^-c-/n tf ;K 1-jc^-;v_2-^ 
•^jV-c-T'n fcf;K 2-x-f-;V-l-;* f-JV-c-^n t?;K 2-x.-f-;v_2-^ f-;V-c-7"n t: ;v. 2- 

[0 0 2 8] 

1) R^Ci-aoT^^-trfc&gS; (1) $ ti^ a - 7 7 y ;«x^ f ;Ht^ 

2) R 2 ^Ci-6T;i/^;v»X{iC6-io^#m^gm$tL7tCi-6T;v^;w*T^^.^: (1) 
-e^$tt^> « - r 5 y7y;«x7,rMMo 

3) R^^d^oT^^^^T'^) *K R 2 ^Ci-6T;V^;V^X{4C6-io^»»-efi^$tL^Ci 
- 6 T;v*>v»-e&;?>5£ (1) x~it$2x<2> a -7 \ J T v;vitm^*^Mfr£tio 

4) R^n -7"n tf;K i--/nt?;K t-^f-'K c— ^vf-TK c-^^y^Xlic-^ 
•/■?-;V (1) tg? a - 7 5 / 7 y ;Hlix^ riVMo 

5) R^^f^Xli^^^^X**^^ (1) tli a - 7 5 ; 7 y«x^ r MC 

6) R^n-T'n tf;v % i-^nt^K t-T^K c -^v-^JK c -^3r vovXJi c 
y^;ve^^), R 2 ^M^;wxt±^>^^"e* ; 5>^: (D tS§Wa-7 5;7y« 

[0 0 2 9] 

;i/t-^-*?Stt*^7^ ;Vf-7 A-BINAPI§^ ^f-^A 

-BIPHEMPil^ ;Vx-^-RR0PH0S#!#> ^r- 7 A -DEGUPH0S^#> ;Vx^^A-DI 
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QP«#. ;Vx-^^-DIPAMPH#, JVf-f A-DuPH0Stt#, ;Vr-^-N0FPH0S§t# 
, ;t/x-*A-PNNP$i#> ;Vx-*A-SKEWPH0S#t#> ;l"T - *J -BPPFAttl*, A"r- 
* A -SEGPH0S$t#, ;i/f- * A -CHIRAPH0S«#S.O t ^7- - * ^ -Hs-BINAPH^^tf 

[0 0 3 0] 

[0 0 3 1 ] 
Mb 41 



BINAP* 



BIPHEMP 




>R a 2 BlNAPrl^-CeHs 

T-BINAP : - 4-CHj 
>rB 2 t-Bu-BINAP : R* - 4-t.C«H 9 CeH 4 



BICPEP : R 8 - c- CgHg , R? = CB, 
. P r» 2 BICHEP : R* » c- CjHh , R? « CH3 



PROPHOS = \ BENZPHOS : R* - C&sCfy 

^P(CaHs) 2 CyCPHOS : R* « c-CaHu 



DEGUPHOS = ^"'OC 



'P(C6H5) 2 



DIOP« 



PR 8 * 
,PR?2 



□IOP : R a » C fi H5 
CyDJOP : R a - o-QMi 



DIPAMP - 



OCHa 

OCH3 



[0 0 3 2] 



Me-DuPHOSlRf- CH 3 
Et-DuPHOS : R° - C2H5 
1-Pr-OuPHOS : R" « l-C^, 



[ft 5] 



^^v^PtCs^ 
NORPHOS» [|{ I 

^^•PtCeHsJa 



SKEWPHOS = 



SEGPHOS* 



CHIRAPHOS 



Vp(C6H5)2 
)-P(CbH5) 2 



PNNP° 



BPPFA 




P(C6H5)2 

N ^P(CeHs)2 



PtCfiHsh 

P(C6H5) 2 



BPPFA : X - <CH3) 2 N 
BPPFOH:X-OH 




\^P(CsH5)2 



He-BJNAP- 




[0 0 3 3] 

[0 0 3 4] / , 

^^^A-BINAP«#fcL-C»±. RuHX 1 (R 3 -BINAP) 2 . RuX 2 2 (R 3 -BINAP) 2£ C U (R - 
BINAPMEtsN) (5S«K X l Rm 2 li, ^tt-PttCK C10 4 . BF 4 . PFe. OCOCH3. 0C0CF 3 > 0C0 
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-t-BuXttOSfoCFsfcfcBfcU R 3 -BINAPte, 
[0 0 3 5] 

Mb 6] 




[0 0 3 6] 



(5£4u R 3 ti, tK^H^, ^f-^*Xt±H»^^3l**i*U, **HE11liSXI±R©£ 

A1C1 3 > SnCU, TiCl4X»±ZnCl2-C3£CaBfit*ifrv»r% ±v\, ) rt^f<btu JWM&fctt 
, RuHCl (BINAP) 2 , RuHCl (T-BINAP) 2 , RuHCl (t-Bu-BINAP) 2 > RuH(C10 4 ) (BINAP) 2 , RuH(C10 
4 ) (T-BINAP) 2 , RuH(BF 4 ) (BINAP) 2 , RuH (BF4 ) (T-BINAP) 2 > RuH(PFe) (BINAP) 2 . RuH(PFe)(T 
-BINAP) 2 , RuCh (BINAP), RuCh (T-BINAP) , RuCh (t-Bu-BINAP) , RuCl 2 (BINAP) (dmf) n , R 
uCl 2 (T-BINAP) (dmf)», RuCh (t-Bu-BINAP) (dmf)n> RuCh (BINAP) (Ce He )n, RuCh (T-BINAP 
)(C 6 H 5 )n, RuCh (t-Bu-BINAP) (Ce He )n, Ru(C10 4 ) 2 (BINAP) , Ru(C10 4 ) 2 (T-BINAP), Ru(C10 
4 ) 2 (t-Bu-BINAP) , Ru (BF 4 ) 2 (BINAP) , Ru (BF 4 ) 2 (T-BINAP) , Ru (BF 4 ) 2 ( t-Bu-BINAP) % Ru (PF 
6)2 (BINAP) , Ru(PF 6 ) 2 (T-BINAP). RutOCOCHsh (BINAP) , Ru(0C0CF 3 ) 2 (BINAP), Ru(0C0-t- 
Bu) 2 (BINAP), Ru(0C0CH 3 ) 2 (T-BINAP), Ru(0C0CF 3 ) 2 (T-BINAP), Ru(0C0CH 3 ) 2 (t-Bu-BINAP) 
, Ru(0C0CH 3 ) 2 (BINAP) (ZnCh ) , Ru(OC0CH 3 ) 2 (BINAP) (AlCh ) , Ru(OCOCHs ) 2 (BINAP) (SnCU 
) , Ru(OCOCH 3 ) 2 (BINAP) (TiCU), Ru(0C0CHs) 2 (T-BINAP) (ZnCh) , Ru(0C0CH 3 ) 2 (T-BINAP) ( 
AlCh ) , Ru(0C0CH3 ) 2 (T-BINAP) (SnCU ) , Ru(0C0CH 3 ) 2 (T-BINAP) (TiCU ) , Ru 2 CU (BINAP) 2 
(Et 3 N), RroCU (T-BINAP) 2 (Et 3 N), RmCU (t-Bu-BINAP) 2 (Et 3 N) , Ru 2 CU (BINAP) 2 (ZnCh) 
2 (Et 3 N), Ru 2 CU(BINAP) 2 (AlCh) 2 (Et 3 N), R112CU (BINAP) 2 (SnCU) 2 (Et 3 N), RmCU (BINA 
P)a (TiCU) 2 (Et 3 N), Ru 2 CU (T-BINAP) 2 (ZnCh) 2 (Et 3 N) , Ru 2 CU (T-BINAP) 2 (AlCh) 2 (Et 3 N 
), RmCU (T-BINAP) 2 (SnCU) 2 (EtsN^tfTtoCU (T-BINAP) 2 (TiCU) 2 (Et 3 N)^*Wb ft 
&o (:£<*>, BINAPCt, Ife^M^SXttR^, 2,2* -If* (y7x-^7^) -1, 
1' -\£i~y^)V^^L, T-BINAP li, ^i£@^SXf±RC0, 2,2' (v-p- h V )V 

*7,7a;) -1,1' -e^-7^;v^mi*L, t-Bu-BINAPti, ^SEM^SXliR^, 2,2' 
-If 7s (y*-p-t-7*f;V7x-;V*^7'f -1,1' -tT^ 7 ^JV ^^1* L, EUi-^^V 
^£«i*U t-Bul±, t-^;V&t^i*L, dmffi, N.N-vVf ;v^^A75 KfcfcBfcL 
, nt±lXt±2 ZJg-M-fZo ) 

1) RuHXMR 3 -BINAP) 2 , RuX 2 2 (R 3 -BINAP) X G£Ru 2 C U (R 3 -BINAP) 2 (Et 3 N) (5£*, X 1 ^! 2 
(i, -e-fL-etLCK C10 4 , BF 4 , PFe, OCOCHs, 0C0CF 3 , 0C0-t-BuX(i0S0 2 CF 3 L, R 3 - 

BINAPti, 



AlCh, SnCU, TiCUXtiZnChT?M^l£i2:^tLTV^T^ iv> 0 ) & £ ^ x - ? A-jfc^ 



[0 0 3 7] 
Hk7] 




[0 0 3 8] 
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2) RuX 2 2 (R 3 -BINAP)-e£& 1) I5m<0;Vx- 7 A -ft^Mtt** 7 W >#t#o 

3) X 2 **C1T»*«K N,N-v^f^*;VAT? KXte^>^>^J^@£{i£ftfcRuX 2 2 (R 3 -B 
INAP)-C&& 2) C|B*O^T--'>A-3fc^ffitt*^7'f >#Sfc 0 

4) RuCh(BINAP), RuCh (T-BINAP) , RuCh (t-Bu-BINAP) > RuCh (BINAP) (dmf) n . RuCh (T 
-BINAP)(dmf)nx RuCh(t-Bu-BINAP)(dmf) n , RuCh (BINAP) (C 6 H 6 )n, RuCh (T-BINAP) (CeHe 
)nXf±RuCh(t-Bu-BINAP)(C 6 H6)n (5£*K BINAPJi, mra^ S 3U± R 2,2' -tf* 

{V7 3.-fr*A7 4 y) -1,1' -et7f;V«rfl*U T-BINAPtdu »I£*t5 s S 3U± R 
<7), 2,2' -If 7, (y-p-HJ^*X7^;) -1,1' -tf^-7f-;V^itl*L, t-Bu-BINAPli. 

^sas^sx^R^s 2,2' -tr* (y-p-t-7*f;v7x-^*77>f/) -1,1' -^t- 

7^;V=Sr#^t, dmfti. NJ-vVf JV*;VA7 5 KSrfcBfcU nlilXli2 
o ) ^&&;Vx-7A-^St£*7<7-< >#t#o 

5) RuCh(BINAP)(dmf)„. RuCh (T-BINAP) (dmf)„X(iRuCh (t-Bu-BINAP) (dmf) n (5£«K B 
INAPii. jpfeM@S«75 ? SX(±RO, 2,2' (P7 * * 7 -f 7 ) -1,1' -^t7f 
;v^^L> T-BINAPfi. JftitKH^SXJiR^s 2,2' -if* (v>-p- h U ;V*J* 7 4 7 ) 
-1,1' -tr-3-7^;V£5gI!fcU t-Bu-BINAP{±, *ft*t!B1ttf*SXI±R<0, 2,2' -tf* (v>-p- 
t-7f;V7xa;v*^7-f;) -1,1' -tfrJ-Tf-Jl'fcJlNfcU dmfli, N,N-~7 7 
ATU'mU nttl3ltt2**l*-r4o ) T?* * ^x- 7 A 7 -f > 



6) RuCh (BINAP) (dmf)„ BINAPt^ »Ef**SI(iR?), 2,2' -If* (^7x 

^WX7^) -1,1' 7 ?->l>**l*U dmf»±* N,N-y^fWA7 5 K**l* 

Ln nt± I3li±2 *I?|ctJ<. ) t^4JVf--)A-Mtt*^7^ 
[0 0 3 9] 

[0 0 4 0] 

SftttOJUtfl t LTti, HCK HBr, H2SO4. HC104, CH3SO3H. PhS0 3 H, TsOH (Tstt* p- 
^x^M-^i*t5, ) ^ CFsS&H&tfCFaC&H^W ^tL, «ftL<tt, HC 
lRtfTsOHd^lf* fctl, X> HCIt^W ibtt^o 

[0 0 4 1] 
[0 0 4 2] 

d£ (1) T?|i§tL4 a - 7 5 /TV^ftBlx^f Mk^W*^f-7A-^ffitt*^ 
7^^#I^#ftT, *3RT*»7G"r*ifcm:«9. 5£ (2) Xti* (3) -C^S*l 
& j? - 1 K n * -> - a - 7 5 7 * ju # y wmmw tufitsifc^i^o 

[0 0 4 3] 

Mb 8] 

O Ru-ft^Stt OH OH 

^A^co^ **™>m r1 ^co 2 r? or #AyOO*? 

NHz K *5S RHj NH2 

(1) (2) (3) 

[0 0 4 4] 

[0 0 4 5] 

„ ^ n a ^> IF l , 2 -y 7 n u^y^>^<D^X2-y yjfctefti* yxf ;vx-r ;v 
. y-fvyne^x-f^ f f 7 n Kn 7 9 >f ox-f^ MI> 7*7-;K 
7-;w n -7*n;V-^ i-7n/NV-;K 2 -7? 7 -frRXF*.*- V^'J 
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[0 0 4 6] 

^ny> & j&JIU 7 ;v 3 - J^Mtf^ n y t T ^ a - ^M^rl^iM^ 

1, 2-'^nw^, ^nu^y-tf:^ * y - 

y - /u&tf n - /a - ;v -Ms* f- w >&mfb ti%> «, 
[0 0 4 7] 

^xxtM^liwfii^L-c, l - l o o*;v%?>f£B-efc&^ RJ£3»;& 
tfn^ hW*«jftC*»?>#* t < {±> 2-2 0^;V%?)f£a, X, 3 - 1 0^>>V%<£>t£Hrt s 

[0 0 4 8] 

^ (i) -ct^ti^ a - 7 5 y 7v ;«x^f M^H^t© W^>i#t^nx.T 

[0 0 4 9] 
[0 0 5 0] 

L-C, 0. 8~3*/^»Ol6H-C*fK SP*L<«\ 0. 9 - 2 ^ >M£»<7)$&B> X. 
0. 9-1. 5 ^V^FfiOfgffl^W <bft£o 
[0 0 5 1] 

ffi, -tSoBftO'KfflJItt. fcfc^D*, * (l) •e^W«-7 5 7 7y;Hli^ 

[0 0 5 2] 
[0 0 5 3] 

#ffl1-&7fc*?>EE;t>te> If 1 0-15 0»BEO|£HT*S^ SF* L < (i 5 0-1 0 
0$UEOt£ffl"C;fc&o 
[0 0 5 4] 

tLtli, il(7)i^tt©lit^£^ff^ i i . J: *) 4 

L< 12 1 0 - 1 5 0 < C<&I6H" , C*»K £ i)Sf$L<[i3 0- 1 0 0WilX**So 
[0 0 5 5] 

[0 0 5 6] 

m&WT&.\±, mmzMm-? iifcciD, i wo^jstt p-fc kd^v- a -ts 

[0 0 5 7] 

+ v'-a-75;*M> 
[0 0 5 8] 

fi^dfc-c, «K©Wv^ttJKo*v^ (2) xttsS; (3) -e&ZtL&ft&m&p-KV* 
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[0 0 5 9] 

;£#PJ§-C#ibtl&. 5* (2) (3) ■C*$*L*jfe^ffitt/9-H Kn^rV- a~7 

5 y *^^V»Hf#Oy7^f U^Mtt (de : > T >f-flt<0*^14) $.0^. 
i-yf-XWR®. (ee) t*> ftfc*Wtti9 - Kn * v- « -7 5 y * ;i/#vgfef* 
^ > W /Wfc t «»4Mff *ff U^J:5 * * ° 
[0 0 6 0] 

[0 0 6 1] 

Kb 9] 

ftHj (2) PI J^, C ' NHCOPh 

OH OH 

R i>v^CO^ THF r.t 1hr ^J^COJi? 

NH 2 .(3) . NHCOPh 

[0 0 6 2] 

ip*>. S; (2) xttS: (3) -c^$tL*3te^ffil4j3-t Kn*?/- a -75 
m; KfcRJ6**«t fcfcJ: ^> ^ (2) Xii^: (3) 1 Kn^r 

[0 0 6 3] 

H-NMRfi:i!), y'T^rl/tlKtt (de : *s >itt 7 >^#OjS^14) X. 

5 A v^H P L Cfr*fti: ± 5 > ^>f-*S«14 (ee) t&zfet&Z. 

t 3&*t? § * o 

[0 0 6 4] 

JK$l-fc4*, * (1) T'$§tLl) « - 7 5 ^ 7->JVWi^rM^t(i> JSlTK^i" 
[0 0 6 5] 

Mbi o] 

o o 

CN-CO^ 0MF h# M,0H 

[0 0 6 6] 

BP*>. mMjkMt4 V — Y U /l/ftSx^fA'tDBU (1, [5, 
4, 0] ^>t , *-7-^» OffttT, *i^$^T. tf-^y-Mfrfrtti: L?c^ M. 

m-etzciyy-frmzffluzit&z t izx o, 5* (1) -e^stt* a-75 /7->;n^ 

[0 0 6 7] 
[0 0 6 8] 

Whfitz&m&ZM.&^WM'tZZliK X *K 3* (1) fg$W fl -75/7->;v 
[0 0 6 9] 

[0 0 7 0] 

5$; (1) -cststL* « -75 j 7 v^ftRx^fMb^ftottBasii, mT^TF-r^ 

[0 0 7 1] 
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lit i i ] 




TsOH TsOH 



Boc 2 0 
NaHCOg 



[0 0 7 2] 
[0 0 7 3] 

KHMDS (#'J->Aa^W/? { ;K) tMtfc^ Ty^^n'JK^DitT 
5 K-ffcLfcffe, LHMDS ('Jf)A^t>f^yy7yK) S.tfDMPU (1, 3-v^^ 
-3, 4, 5, 6-^°-'W Kntf'J 5yv-2-t>) & £ K * OIGsttJftD 

Sr^v* « -T 5 7 7y A'SfcBfe-^ ^> 7" 'Wfc'n % <£>Boc# £ % &^-TrBoc£!ft8l£-£& £ ii 

[»M 
[0 0 7 4 ] 

[0 0 7 5] 

l 2 -y^o^y^- l V * ->*;v^*-;v- 2 y-xf^-T>* 



[0 0 7 7] 

^JKyyT^x-f (3.11 git's? u^^ymM^m (8.20 g, 1.1 eq) ^ DMF 
(10.0 mUMKDBU (4.7 mL.l.O eq) *0tTtiTl/:o ll^F^i&Tiftft Lfc#u 

ifrLfc^ ^tKW^- h 'J *AT?Sfc»*frofc 0 itJMfefcfcilLfclk ?>t?:«ffiTlll 
Lfco W&ftfcfflfl»*n-^*-9->' - Mfcm^^WSJWTV^ £j» (5.00 g, 75 %) 

[0 0 7 8] 

m.p. 97.5 - 101t5 

IR (KBr) 2931,2852, 1719, 1599, 1199 cm" 1 ; 

*H NMR (400 MHz, CDCb) 8 1.26 -1.89 (m, 10H, cyclohexyl - CH2>,3.45 - 3.48 (m, 
1H, cyclohexyl -H),3.91 (s, 3H, C0 2 CH3),7.74 (s, 1H, 0CHN) ; 

13 C NMR (100 MHz, CDCb) S 25.7,25.9, 30.6, 35.4, 51.9, 125.2, 148.6, 162.6, 164 



HRMS (FAB, NBA) ca led for CuHieNOs: 210.1130 Qt +1). Found: 210.1119. 
[0 0 7 9] 



[0 0 7 6] 
lit 12] 



bVc-ft*. eft* 



lit 1 3 ] 




[0 0 8 0] 



2004-3074548 



mm 2003-272637 



^-v 7 : 13/ 



^-^r-9->/-;i/(10 mmol)* conc.iM (5.0 mL) (15. 0 mL) Lfc 0 

OjJfflV^, (JR* : 6 7%) 
[0 0 8 1] 

IR (KBr) 2931,2856, 1752, 1719, 1560, 1508, 1458, 1276, 1144 cm" 1 ; 1 HNMR (400 MH 
z, CDCb) 5 1.19 - 1.50 (m, 5H, cyclohexyl - H), 1.66 - 1.82 (m, 4H, cyclohexyl 
- H), 2. 18 - 2.20 (m, 1H, cyclohexyl - H), 2.90 - 2.95 (m, 1H, cyclohexyl - H) , 
3.91 (s, 3H, CO2CH3), 5.50 (s, COCHNH3 ) , 8.92 (br, COCHNH3); 13 C NMR (100MHz, CD 
Ch) 5 25.0, 25.6, 25.7, 27.4, 29.2, 48.4, 54.2, 60.3, 163.8,201.0; HRMS (FAB, N 
BA) calcd for CioHisNOa :200. 1287 (M + - CI). Found: 200.1282. 
[0 0 8 21 

###12 1-* h^rv*;i/5K-;v-3->f-^-2-^-#v--7'f-;v-T> j e-^A ; 

[0 0 8 3] 
Hfcl 4] 

[0 0 8 4] 

##0U 1 tmm~Lxtti&irz**vv-frfrbE&}4k&y9*n?zo odu*: 79%) 

IR (KBr) 2979,2642, 1751, 1720, 1508, 1438, 1387, 1275, 1234, 1013 cm" 1 '; 1 HNMR ( 
400 MHz, CD3OD) 5 1.12 (d, J = 6.4 Hz, 3H, (CH 3 ) 2 CH) , 1. 24 (d, J = 7.2 Hz, 3H, (C 
HshCH), 3.19 -3.28 (sep, J = 7.2 Hz, 1H, (CHshCH). 3.92 (s, 3H, CO2CH3); 13 C N 
MR (100 MHz, CD3OD) 517.7, 19.1, 39.8, 54.6, 165.3, 203.6; HRMS (FAB, NBA) calcd 
for C7H14NO3: 160.0974 (M + - CI). Found: 160.0973. 
[0 0 8 51 

[0 0 8 6] 
Hb 1 5 1 

BocjOl1.1 W>. 

** j boo™,™** 291. ,sOH J H*.dB»~.« M J 

1 > • 

[0 0 8 7] 

v^(35.0g)^ ^>v;vr;v^-^(231 mL) . h (106 g, 1.2 eq) <ZW 

>-fe* >(469 mL)^^^iM7K^#T-e29Bff H Wn^5t^$-^/v:o M^l^^t^iP 
LTto mfeZZWL, v^^;V^-x;u-C^L, gl» 2 (168g) -cog#=Srffl 

m^Li'^x^^fflL^o 2 (168 g)*p-***ry-7kKmM^. fim^i-v 

V^A(47 g, 1.2eqK t-^f-^**^* (112 g, 1.1 eq) fciPx-fco 3 

^3 (1 st 54.3 g, 2 nd 51.2 g, 3 rd 7.9 g; total 113.4 g, 427 mmol, 92 %) **#fco 
[0 0 8 8] 

*H NMR (400 MHz, CDCh) 51.45(s, 9H, (CHs)3C). 3.96 (d, J = 5.7 Hz, 2H,CH 2 NH), 
5.00 (br, 1H, CH2NH), 5.18 (s, 2H,CH2Ph), 7.34 - 7.38 (m, 5H, Ar - H) 

[0 0 8 9] 
##$)4 4 a«)SS 

[0 0 9 0] 
lit 1 6 ] 

Boc^^^OBn 1J<HMD8(1.1e»C,2h..7Bt5 _n Bn 
H J 1 Isctwtyiyl chtoitta (1.1 eq). 3 h7B"C ]^ 4wJj 

mmm2 004-3074548 
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[0 0 9 1 ] 

JKtt 3 (1.06 g, 4.00 mmol) *f h7tKn75> (8.0 mL) fc*»L -78°CK<%£PL 
fc<> ^cV»T*V 9A^t?W/9y K(0.5 M soln. 9.0 mL, 1.1 eq) ZlOfrfrtf 
TjjajLtiio mM.mt*2nm^Ltio Sk^W V^fJ;V^D'J K(0.46 mL, l.leq)*ini 

_^^> (5 11) t3WffiUo **»**«IjKSt**^> V f^fftlfr, 

3 : 1) Srfr^iKJW 4 a (1.26 g, 94 %) *m&Mtkm t LT#fc 0 
[0 0 9 2] 

IR (neat) 2978,1747, 1698, 1457, 1370, 1216, 1148, 1028 cm" 1 ; 1 H NMR(400 MHz, CD 
Ch) 5 1.17 (d, J = 6.8 Hz, 6H, (CH 3 ) 2 CH), 1.44 (s, 9H, (CHshO, 3.72 - 3.76 (m, 
1H, (CH 3 ) 2 CH),4.48 (s, 2H, CH 2 N), 5.16 (s, 2H, CH 2 Ph),7.32 - 7.36 (m, 5H, Ar - 
H); 13 C NMR (100 MHz, CDCh) 5 19.6, 27.8, 34.6, 45.6, 66.9, 83.7, 128.4, 128.5, 
135.4, 152.1, 168.9, 180.2;HRMS (FAB, NBA) calcd for CisteeNOs: 336.1811(M + + 1) 
. Found: 336.1811. 

[0 0 9 3] 
##011 5-9 4 b - 4 f <DWkik 
#fi4 tmn^m^X 04 b-4 f SrttjtU/So 
[0 0 9 4] 
lit 1 7 ] 

3 4Mf 

[0 0 9 5] 

&1 



##011 

No. 


R 




o$ra) 




(%) 


5 


n - P r 




3 


4 b 


8 8 


6 


t -B u 




1 2 


4 c 


9 3 


7 


c - P e 


n 


2 


4 d 


7 1 


8 


c -H e 


X 


1 2 


4 e 


9 4 


9 


c -H e 


P 


2 


4 f 


9 7 



[0 0 9 6] 

4 b m&mwo 

IR (neat) 2969,1747, 1456, 1370, 1216, 1149, 1031 cm" 1 ; *H NMR (400 MHz, CDCh) 

5 0.96 (t, J= 7.3 Hz, 3H, CH 3 CH 2 CH 2 C0) , 1.43 (s,9H, (CH 3 ) 3 C), 1.65 - 1.70 (m, 2H 
, CH 3 CH 2 CH 2 C0),2.91 (t, J = 7.3 Hz, 2H, CH 3 CH 2 CH 2 C0) , 4. 50 (s, 2H, CH 2 N), 5.17 (s 
, 2H, CH 2 Ph),7.32 - 7.36 (m, 5H, Ar - H) ; 13 C NMR (100 MHz, CDCh) 5 13.7, 18.4, 
27.8, 39.8,45.3, 66.9, 83.7, 128.4, 128.4, 128.6, 135.4, 152.2, 169.0, 175.6; HR 
MS (FAB, NBA) calcd for CisHs-eNOs: 336.1811 (M + + 1). Found: 336.1804. 

[0 0 9 7] 

4 c m^&Wfo 

IR (neat) 2974, 1747, 1694, 1456, 1336, 1148, 1010 cm" 1 ; 1 HNMR (400 MHz, CDCh) 

5 1.35 (s, 9H, (CH 3 ) 3 CC0N), 1.44 (s, 9H, (CH 3 ) 3 C0C0) , 4. 33 (s, 2H, CH 2 N), 5.16 (s, 
2H, CH 2 Ph),7.33 - 7.36 (m, 5H, Ar - H) ; 13 C NMR (100 MHz, CDCh) 527.1, 27.8, 2 

7.9, 43.1,48.3, 66.0, 66.9, 83.2, 127.6, 127.9, 128.3. 128.3, 128.4, 128.5, 135. 
4, 152.7,169.1, 184.6; HRMS (FAB, NBA) calcd for CiglfcsNOs :350. 1967 (M + + l). Fo 
und: 350.1976. • 

tKHE^ 2004-3074548 
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[0 0 9 8] 

4 d 

IR (KBr) 2971, 2871, 1746, 1695, 1455, 1370, 1148, 1048, 1027 cm" 1 ; 1 H NMR (400 M 
Hz, CDCh) 51.43 (s, 9H, (CHa) 3 COCO). 1.53 - 1.94 (m, 8H, cyclopentyl - Ob). 3. 
80 - 3.85 (m, 1H, cyclopentyl- CH), 4.49 (s. 2H, CH2N), 5.16 (s, 2H, CH 2 Ph),7.31 

- 7.37 (m, 5H, Ar - H) ; 13 C NMR (100 MHz, CDCls) 5 25.9, 27.8, 30.4, 45.2,45.7. 
66.9, 83.5, 128.4, 128.5, 135.4, 152.1, 169.0, 179.1; HRMS (FAB, NBA) ca led for C 
20H28NO5: 362.1967 (M + +1). Found: 362.1932. 
[0 0 9 9] 

4 e 

IR (KBr) 2931, 2853, 1737, 1691. 1450. 1368. 1323. 1193. 1146 cm" 1 ; 1 H NMR (400 M 
Hz. CDCh) 51.21 - 1.42 (m, 4H, cyclohexyl - CH2), 1-67 - 1.80 (m,4H, cyclohexy 
1 - CH 2 ). 1.91 - 2.05 (m. 2H, cyclohexyl - CH 2 ),3.46 (tt, J = 3.3. 11.2 Hz. CHCO 
N), 4.47 (s, 2H, CH2N),5.15 (s, 2H, CH2PV1) , 7.32 - 7.36 (m, 5H, Ar - H) ; 13 CNMR 
(100 MHz, CDCh) 525.7, 25.9,27.8, 29.7, 44.4, 45.7, 66.9, 83.6, 128.4, 128.5, 
135.4, 152.1, 169.0, 179.1;HRMS (FAB. NBA) calcd for C21H30NO5: 376.2124(M + + 1) 
. Found: 376.2148. 

[0 10 0] 
4 f 

IR (neat) 2929, 2857, 1741, 1698, 1457, 1339, 1149, 1043 cm" 1 ; 1 H NMR (400 MHz. C 
DCh) 5 1.44 - 1.66 (m, 17H, cycloheptyl - H, (CH 3 ) 3 C), 1.72 -1.78 (m, 2H, cyclo 
heptyl - H). 1.90 -1.97 (m, 2H, cycloheptyl - H), 3.64 -3.71 (m, 1H. CHC0N), 4 4 
7 (s, 2H, CH 2 C0 2 CH2Ph),5.16 (s, 2H, Ofe^CtfePh), 7. 30 - 7.38 (m, 5H, Ar - H) ; 
CNMR (100 MHz, CDCh) 5 26.5, 27.8.31.6, 45.2, 45.6, 66.9, 83.5, 128.4, 128.5, 1 
35.4, 152.1, 169.0. 180.1; HRMS (FAB, NBA) calcd for C22H32NO5: 390.2280 (M + + 1). 
Found: 390.2266. 

[0 10 1] 
##®| 10 5 a <D9k1k 

[0 10 2] 

mis] 



,OBn DMPUaOeq) 




doc O TW.-7EPC.Klh 

[0103] 

4 z<Dt- Y 7H Kn7 5V»*t -78t:t-?%*PL/co i«i:i,3-y^f ^-3,4,5, 
h 9t Kn-2-tf 'J ^ VJ y (2.0 eq) t U f-* A^dr*M *f-fr*J*/? s J K(2.5 eq) 

j-yj-Ltzo w&ix-m'-^w (5:1) -c3ia«im*^ifto/i 0 %i&m*f&ffl%z 
? o V v *frv»itt» 5 a *m&imwthxntzo : 8 5 %) 

[0 10 4] 

IR (neat) 3431. 2977, 1759. 1715, 1496, 1367, 1251, 1162 cm" 1 ;*H NMR (400MHz, CD 
Ch) 50.99 (d, J = 6.8 Hz, 3H, (CH 3 ) 2 CH) . 1. 14 (d, J = 7.1 Hz, 3H, (CHshCH). 1. 
44(s. 9H, (CHs)3C). 2.94 - 2.99 (m, 1H. (CHshCH) , 5. 15 - 5.29 (m, 3H, CHNH, CH 2 P 
h) 5.73 (d, J =7.0 Hz, 1H. CHNH). 7.31 - 7.38 (m. 5H. Ar - H) ; 13 CNMR (100 MHz. 
CDCh) 517.4, 18.7,28.2, 38.4, 62.1, 68.0. 80.5, 128.4, 128.6, 134.7, 154.8, 1 
66.7, 205.1; HRMS (FAB, NBA) calcd for CisfceNOs :336. 1811 (M + + l). Found: 336.18 
16. 

[0 10 5] 

###fl 11-15 5 b - 5 f OSHfc 

1 0 fcRHftO^ftfeHJ: 9 5 b - 5 f fcfiiftLfco 

t±ilE#2 004-3074548 
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[0 10 6] 



LHDMS (2.5 e« 
DHPU (2.000 



4b-4f 



THF,-70*C 

[0 10 7] 

St2 



No. 


R 


mm) 




(%) 


11 


n- P r 


1. 5 


5 b 


8 7 


12 


t - B u 


2 


5 c 


7 5 


13 


c — P e n 


2 


5 d 


9 0 


14 


c — H e x 


6 


5 e 


8 4 


15 


c — H e p 


2 


5 f 


9 9 



[0 10 8] 

5 b Mfetttttt 

IR (neat) 3432,2970, 1759, 1715, 1496, 1368, 1253, 1163 cm-l; H NMR (400 MHz, C 
DCh) 50.83 (t, J = 7.3 Hz, 3H, CH3CH2CH2CO) , 1. 44 (s, 9H, (CHshCO), 1.52 - 1.62 

(m, 2H, CH3CH 2 CH 2 C0),2.52 - 2.60 (m, 2H, CHs CH 2 CH 2 CO) , 5.05(d, J = 7.1 Hz, 1H, 
CHNH), 5.16 (d, J = 12.3 Hz, 1H, CH 2 Ph),5.29 (d, J = 12.3 Hz, 1H, CH 2 Ph), 5.74 ( 
d, J =6.8 Hz, 1H, CHNH) , 7.31 - 7.38 (m, 5H, Ar - H) ; 13 CNMR (100MHz, CDCh) 5 1 
3.4, 16.8, 19.5. 27.8, 28.2, 42.4, 63.7, 68.0,80.5, 128.4, 128.6, 134.7, 154.9, 
166.6, 201.0; HRMS (FAB, NBA) calcd for Cis&eNOs :336. 1811 (M + + 1). Found: 336. 
1788. 

[0 10 9] 

5 c 

IR (neat) 3376,2977, 1758, 1713, 1504, 1368, 1326, 1252, 1162 cm" 1 ; 1 HNMR (400 M 
Hz, CDCls) 51.18 (s, 9H, (CH3) 3 CC0CH), 1.43 (s, 9H, (CH 3 ) 3 C0C0) ,5. 15 (d, J = 12. 
3 Hz, 1H, CH 2 Ph), 5.20 (d, J =12.3 Hz, 1H, CH 2 Ph), 5.52 (m, 2H, COCHNH), 7.29- 7 
.37 (m, 5H, Ar - H); 13 C NMR (100 MHz. CDCh) 5 26.1, 28.2, 44.7, 57.0, 67.7, 80 
.6, 128.3, 128.5,128.6, 154.8, 167.6, 208.0; HRMS (FAB, NBA) calcd for Ci 9 H 28 N0 5 

: 350. 1967 (M + + 1). Found: 350.1913. 
[0 110] 

5 d 

IR (neat) 3430, 2967, 2871, 1759, 1714, 1489, 1367, 1254, 1162 cm" 1 ;*H NMR (400 
MHz, CDCh) 51.34 - 1.94 (m, 17H, cyclopentyl - CH 2 , (CH3) 3 C0),3. 14 - 3.18 (m, 
1H, CHC0CHNH), 5.13 - 5.17 (m, 2H, CHNH, CH 2 Ph),5.29 (d, J = 12.0 Hz, 1H, CH 2 Ph) 
, 5.76 (d, J =6.8 Hz, 1H, CHNH), 7.35 - 7.38 (m, 5H, Ar - H) ; 13 CNMR (100 MHz, C 
DCh) 5 26.0, 26.0,28.2, 28.5, 30.3, 48.8, 63.5, 67.9, 80.5, 128.6, 134.8, 154.8 
, 166.8,-203.7;HRMS (FAB, NBA) calcd for C 2 oH 28 N0 5 : 362.1967(M + + l). Found: 362 
. 1933. 

[0111] 
5 e 

IR (neat) 3431, 2978, 2932, 2856, 1755, 1713, 1495, 1453, 1368, 1337,1251, 1161 
cm" 1 ; *H NMR (400 MHz, CDCh) 5 1.05 - 1.92 (m, 19H, cyclohexyl - CH 2 , (CH 3 ) 3 CO) , 
2.64 - 2.68 (m, 1H, CHC0CHNH),5. 14 (d, J = 12.1 Hz, 1H, OfeFh), 5.18 (d, J =7.1 
Hz, 1H, CHNH), 5.31 (d, J = 12.1 Hz, 1H, CH 2 Ph),5.73 (d, J = 7. 1 Hz, 1H, CHNH), 
7.31 - 7.36 (m, 5H, Ar - H) ; 13 C NMR (100 MHz, CDCh) 525.0, 25.5, 25.7, 27.6, 

ffifiE# 2004-3074548 
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28.3, 29.1, 48.2, 62.3, 68.0, 80.5, 128.6,128.7, 134.8, 154.9, 166.7, 204.0; HRM 
S (FAB, NBA) calcd for C21H30NO5 : 376. 2124 (M + + l). Found: 376.2118. 



IR (neat) 3429, 2978, 2928, 2858, 1754, 1713, 1492, 1367, 1338, 1254,1163cm- 1 ; 
X H NMR (400 MHz, CDCh) 5 1.24 - 1.93 (m, 21H, cycloheptyl - CH 2 , (CHsbC). 2.8 
8 (s, 1H, CHCOCHNH), 5.14 (d, 1H, J= 12.0 Hz, CH 2 Ph), 5.18(d. 1H, J = 7.6 Hz, CH 
COCHNH), 5.30 (d, 1H, J = 12.0 Hz, CH 2 Ph),5.73 (d, J = 6.8 Hz, 1H, CHCOCHNH), 7. 
35 - 7.38 (m, 5H, Ar - H) ; 13 C NMR (100 MHz, CDCh) 5 26.2, 26.5, 28.0, 28.1,28.2 
, 29.1, 30.3, 49.4, 62.4, 67.9, 80.4, 128.5, 128.6, 134.8, 154.9, 166.7,204.4; H 
RMS (FAB, NBA) calcd for C22H32NO5 :390. 2280 (M + + 1). Found: 390.2263. 
[0 113] 

16 6 a (DMik 
[0 114] 
Mfc2 0] 

[0 115] 

wii^Wco mm : 9 7%) 

[0 116] 

IR (KBr) 3403,2972, 2936, 2654, 1762. 1736, 1523, 1267 cm" 1 ; *H NMR (400 MHz, CDC 
1 3 ) 50.96 (d, J- 6.4 Hz, 3H, (CH 3 ) 2 CH), 1. 22 (d, J = 6.7 Hz, 3H, (CH 3 ) 2 CH), 3.03 
-3.09 (m, 1H, (CH 3 ) 2 CH),5.24 (d, J = 11.6 Hz, 2H, CH2 Ph). 5.33 (d, J = 12.0 Hz 
, 2H, CH 2 Ph), 5.47 (s, 1H, C0CHN), 7.32 - 7.38 (m, 5H, Ar - H),9.00 (br) ; 13 C NM 
R (100 MHz, CDCh) 5 17.1, 18.9, 38.9,60.4, 67.0, 69.2, 128.6, 128.7, 128.8, 134 
.1, 163.3, 202.1; HRMS (FAB, NBA) calcd for C13H18NO3: 236.1287 (M + -CI). Found: 
236. 1272. 

[0 117] 
#%0O 17-21 6b-6f <DUt& 

##^J 1 6 tmWfi&K-* *> 6 b - 6 f &»SiLfco 
[0 118] 
V!t2 1] 



[0 112] 



5 f 




[0 119] 



No. 



mm) 



m 
(%) 



17 
18 
19 
20 
21 



n-P r 
t -B u 



48 

62.5 
63 
72 
24 



6 b 
6 c 
6 d 
6 e 
6 f 



8 0 

9 1 



c — P e n 
c — H e x 
c — H e p 



[0 12 0] 

6 b 
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IR (KBr) 2968,2935, 2599, 1750, 1725, 1459, 1280, 1226, 1147 cm" 1 ; 1 HNMR (400 MH 
z, CDaOD) 5 0.84 (t, J= 7.6 Hz, 3H, CH3CH2CH2CO) , 1. 50 - 1.62 (m, 2H, CH3CH2CH2CO 
),2.64 - 2.80 (m, 2H, CH 3 CH 2 CH 2 CO) . 5.32 (d, J= 11.6 Hz, 1H, CH 2 Ph), 5.41 (d, J 

= 12.0 Hz, 1H, CH2PI1), 7.36 - 7.46 (m, 5H, Ar - H) ; 13 C NMR (100 MHz, CD3OD) 5 
13.6, 17.6,43.4, 70.2, 129.8, 130.1, 135.8, 164.7, 199.2; HRMS (FAB, NBA) calcd 
for &3H18NO5: 236. 1287 (If - CI). Found: 236.1275. 
[0121] 

6 c 

IR (KBr) 2971, 2900, 2867, 1747, 1718, 1543, 1508,1265, 1239 cm- 1 ; J H NMR (400 M 
Hz, CDCls) 51.20 (s, 9H, (OfehC), 5.25 (s,2H, OfcPh), 5.62 (s, 1H.C0CHN), 7.30 

- 7.37 (m, 5H, Ar - H), 9.00 (br) ; 13 C NMR (100MHz, CDCh) 526.6, 44.9, 56.7, 
69.2, 128.6, 128.7, 128.9, 134.0, 163.6, 204.4; HRMS (FAB, NBA) calcd for C14H20N 
0s; 250.1443 (M + - CI). Found: 250.1438. 
[0 12 2] 

6 d 

IR (KBr) 2951, 1746, 1720, 1508, 1458, 1269, 1207cm" 1 ; X H NMR (400 MHz, CDCh) 

5 1.44 - 2.02 (m, 8H, cyclopentyl - H), 1.96 - 2.02 (m, 1H, cyclopentyl - H), 5.24 
(d, J = 12.0 Hz, 1H, CH 2 Ph), 5.33 - 5.36 (m, 2H, CH 2 Ph, COCHNH3) , 7. 26 - 7.39 (m 

, 5H, Ar - H), 9.00 (br, COCHNH3) ; 13 CNMR (100 MHz, CDCh) 5 25.9, 26.0, 28.3, 30 
.6, 49.1, 61.6, 69.2, 128.6, 128.7, 128.8, 134.2,163.3, 200.7; HRMS (FAB, NBA) c 
alcd for C15H20NO3 :262. 1443 (M + - CI). Found: 262.1445. 
[0 12 3] 

6 e 

IR (KBr) 2931, 2854, 1747, 1719, 1509, 1266 cm' 1 ; X H NMR (400 MHz, CDCh) 5 0.9 
7-1.36 (m, 5H, cyclohexyl - H), 1.48 - 1.62 (m, 3H, cyclohexyl - H), 1.69 - 1.72 

(m, 1H, cyclohexyl - H),2.11 - 2.14 (m, 1H, cyclohexyl - H),2.78 (tt, J = 3.2, 
11.6 Hz, 1H, cyclohexyl - H), 5.21 (d, J = 12.0 Hz, 1H, CH 2 Ph), 5.38 (d, J= 12.0 
Hz, 1H, CH 2 Ph),5.53 (s, 1H, C0CHNH3),7.30 - 7.39 (m, 5H, Ar - H), 8.93(br, C0CHN 
H 3 ); 13 CNMR (100 MHz, CDCh) 524.9, 25.5, 25.6, 27.2. 29.1, 48.3, 60.6, 69.2, 1 
28.6, 128.8, 128.9, 134.2,163,3, 200.8; HRMS (FAB, NBA) calcd for C16H22NO3 :276. 
1600 (M + - CI). Found: 276.1602. 
[0 12 4] 

6 f 

IR (KBr) 2927, 2624, 1746, 1720, 1509, 1459, 1281, 1198, 1119 cm" 1 ; 1 H NMR (400 M 
Hz, CDCh) 51.15 - 1.18 (m, 1H, cycloheptyl - H),1.45 - 1.57 (m, 10H, cyclohept 
yl - H), 2. 93 - 2.97 (m, 1H, cycloheptyl - H),5.21 (d, J = 12.0 Hz, 1H, ClbPh), 5 
.38 (d, J = 13.2 Hz, 1H, CH 2 Ph), 5.40 (s, 1H, COCHNH3), 7.31 - 7.39 (m, 5H, Ar - 
H), 9.01 (br, COCHNH3 ) ; 1 3 C NMR (100 Hz, CDCh) 526.1. 26.5, 27.9, 28.1, 28.8, 
30.3, 49.5, 60.7, 69.2, 128.6, 128.8, 128.9,134.2, 163.3, 201,1; HRMS (FAB, NBA) 
cacld for C17H24NO3 : 290. 1756 (M+ - CI). Found: 290.1765. 
[0 12 5] 

2 2 
[0 12 6] 
Ht2 2] 

•V-^Y booH. reflux, 23 h v^*>Y^Sj Me 

[0 12 7] 

^-^^V-;V(l02.8mg)O> * J -;V(3.0 mL) jlijlCh^^^VSl*^* (23 
0.0 mg) fcillx., 2 5H^nillt^o ^CuW^t5:Iil^Ot., V^)\<x--t 
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[0 12 8] 

X H NMR (400 MHz, CDCls) 8 1.03 (d, J = 6.8 Hz, 3H, (CH 3 ) 2 CH), 1.11 (d, J = 7.1 
Hz, 3H, (CH 3 ) 2 CH),2.34 (s. 3H, Ar - CH 3 ),3.06 (sep, J = 7.0 Hz, 1H. (CH 3 ) 2 CH), 5 
.36 (s, 1H, CHNHa), 7.13 (d, J= 8.1 Hz, 2H, Ar - H), 7.70 (d, J = 8.2 Hz, 2H, Ar 
- H), 8.46 (s, 2H, CHNH2) 
[0 12 9] 

Hlfcfll 1 p-fc K n 3r v — a -75 >> * ;i/**>m^S#?>$m 
[0 13 0] 
Mb 2 3] 

[0 13 1] 

T;vr/>#ffl^T, [RuCl2(C 6 H 6 )]2 (lO.lmg) fc (S)-BINAP (25. 3mg)33 «fc V DMF 400^ 
L^v^^^-r^-e^L/Co iOa*»ft«rRiK^ 100X^1053*1$ L 7c o S 
i&KLfcfc, **feW»J»tt50TC 2.5 B* W Lfc. ##«21*«iUfcl-^ 

h *->7j;V**-;V- 3 f-^- 2 -t*y-7 , f^-7 , / ; t-'^ A ; ?n'J F(169.2mg 

fco (3**14* ^-^l-Onl-CflsifrU M*twlnitfc 0 )Mt*50r, t]c?S (100 atm) * 

feo d eii, *H NMRKi DfcSfeU e e J±, HPLCfc J: *) ftJgLfco 
[0 13 2] 

K (110// L) t b'JxW5> (380A*L)fc0T;T?i&tftfcin*.rt:o ^a-ClB#M«#^ 

= i :3)"Cfl*UM»»U ifi*Jt>(162.1mg, 2 steps 71 %, de 98%, 56 Xee) £ 
[0 13 3] 

HPLC analysis using CHIRALCEL 0D-H and hexane/'PrOH (85 : 15, 0.5 mL/ min), Rete 
ntion time for (2R.3R) : 10.6 min, for (2S, 3S) : 15.6 min. 

[«]d 25 + 35.4 (0.99, CHCb); IR (neat)3417, 2962, 1747, 1633, 1538, 1455, 1372, 
1062, 1011 cm" 1 ; 1 HNMR (400 MHz, CDCh) 51.02 (d, J = 6.8 Hz, 3H, (CH 3 ) 2 CH), 1 

.05 (d, J = 6.6 Hz, 3H, (CHs) 2 CH) , 1. 77 (sep, J = 6.6 Hz, 1H, (CH 3 ) 2 CH), 2.91 (d, 
J = 8.2 Hz, 1H, CH0H),3.62 (dt, J = 3.3, 8.6 Hz, 1H, CH0H), 3.82 (s, 3H, CO2CH3 

), 4.97 (dd, J = 3.3, 7.3 Hz, 1H, CHNH), 7.14 (d, J = 6.6 Hz, 1H, NH), 7.44- 7.4 

8 (m, 2H, Ar - H), 7.52 - 7.56 (m, 1H, Ar - H), 7.82 - 7.85 (m, 2H, Ar -H) ; HRMS 
(FAB, NBA) calcd for Ci 4 H 2 oN04 : 266. 1392 (M + + 1). Found: 266.1408. 
[0 13 4] 

[0 13 5] 
Mfc 2 4] 

[0 13 6] 

K3H.«3*m**##« 2 2 "CfHSLfc V i/frW&LK&x.. fflMO&m&* 6 . 7mol%£ 

Ltz&wt&nm itmm<o&ft*ft $ z±k* *) B&m*&izo (w. 72% (2* 

T v y-^ft) x de : 9 4%, e e : 2 2 %) 
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[0 13 7] 

mmm 3-11 »«<&«j* 

o ttfltottffl*^ *«K*fU3. 8-4. 6molXO|£H"Ctrofeo X> Wit 2 

[0 13 8] 
Hb 2 5 ] 

[0 13 9] 

^4 





mm 




d e 


e e 


No. 




(%) 


(%) 


(%) 


3 


MeOH/CHzCh 


8 0 


> 9 9 


7 0 


4 


CH2CI2 


3 8 


9 8 


9 5 


5 


n-PrOH 


6 9 


9 8 


6 9 


6 


n-PrOH/OfeCh 


9 2 


9 8 


8 2 


7 


n-PrOH/THF 


9 1 


9 5 


8 1 


8 


i-PrOH 


8 1 


9 8 


8 1 


9 


i-PrOH/CH 2 Ch 


7 2 


9 5 


8 0 


10 


2-Bu0H 


9 1 


9 1 


7 4 


11 


(CH 2 0H) 2 


8 4 


9 1 


5 7 



[0 14 0] 

mmm 1 2 

[0 14 1] 

Hfc2 6] 

OH O 

area m^. 

THF.rt.1h tHCORl 

[0 14 2] 

1 •CSafiLfe 2 - n^3f ->/U- l f^y*;v^;v - 2 -t^V 

fcra»oa^«rffd - fcKJ: *K Iflaiifffc, (W: 8 4% (2 Xt- . d 
e : 95%, e e : 9 6 %) 
[0 14 3] 

[«]d 26 + 35.5 (1.07, CHCls); mp 94 - 97 *C; IR (KBr) 3545, 3493, 3281, 2927, 28 
54, 1739, 1630,1542, 1363, 1230, 1209 cm" 1 ; *H NMR (400 MHz, CDCh) 8 0.97 - 1.30 
(m, 5H, cyclohexyl- H), 1.42 - 1.51 (m, 1H, cyclohexyl -H), 1.65 - 1.84 (m, 4H, 
cyclohexyl - H), 2.03 - 2.06 (m, 1H, cyclohexyl - H), 2.94 (d, J = 8.4 Hz, 1H, 
CH0H),3.68 (dt, J = 3.2, 8.8 Hz, 1H, CH0H), 3.82 (s, 3H, CO2CH3), 4.97 (dd, J = 
3.2, 7.6 Hz, 1H, CHNH), 7.18 (d, J = 7.2 Hz, NH), 7.44 -7.47 (m, 2H, Ar - H), 7. 
51 - 7. 56 (m, 1H, Ar - H) , 7. 82 - 7. 84 (m, 2H, Ar -H) ; HRMS (FAB, NBA) calcd for 
C17H24NO4 :306.1705 (M + + 1). Found: 306.1724. 

HPLC analysis using CHIRALCEL 0D-H and hexane/PrOH (85 : 15, 0.5 mL/ min), Rete 
ntion time for (2R.3R) : 11.2 min, for (2S, 3S) : 15.3 min. 
[0 14 4] 
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&ttm 1 3 

10 14 5] 
Ht2 7] 

[0 14 6] 

T/l^VJMMCT, [RuCl 2 (C6H 6 )]2 (10.3 mg) (S)-BINAP (27. 3 mg) 33 J: DMF 400 
^L*- yal/^f^-^«Uo l00°CX-10^m#L/i 
o ^KLizfe, m%&onm±50Xl 2.5 ^T-MEEi£*isL;fco 6 a (271.8 mg) fcStft 

(^Ji^tt^ I' >T~0. 5ml U ^ t'iD £ fc„ )^ti50t:, TMt (100 atm) * 

[0 14 7] 

% b tLfzma \±. ^> VM Mt L Ttm, «««**fi" ^tiaHeStfee^L 
*:<> d e li, *H NMRK J: »?*5£U e e t±> HPLC^ i «5eL£o 
[0 14 8] 
Hb2 8] 

? H U BzCI(1 1eq>,TEAP.2e<<) ? H 

[0 14 9] 

'&hti?zMM*7- Kn77^(2.0 mL)^?#»L/co $^T^>vM Hn 7 ^ K 

(130^L)t V 'Jxf;V7 5 >(440 M L) ^0tt'itHJllx.f; o M-em^«#1i:> RJS 

-eifc^ Rm&m-r v > y ^atk*^ 5®, <e», ««a 

2) "T?4MMMttU ltt«fc#fco OK* I 8 7% ( 2 * x ? T^ff) , de :>99% 
, ee! 96%) 
[0 15 0] 

HPLC analysis using CHIRALCEL 0D-H and hexane/i-PrOH (90 : 10, 0.5 mL/ min), Ret 
ention time for (2R, 3R) : 21.6 min, for (2S, 3S) : 30.3 min. 

[«]d 24 +33.9(1.00, CDCh); mp 95.5 - 961C; IR (KBr) 3414, 2961, 2935, 2858, 174 
9,1647, 1519, 1192, 1064 cm' 1 ; 1 H NMR (400 MHz, CDCh) S 0.95 (d, J = 6.6 Hz, 3H, 
(CH 3 ) 2 CH), 1.13 (d, J = 6.6 Hz, 3H, (CHs) 2 CH) , 1. 71 (m, 1H, (CH 3 ) 2 CH), 2.92 (d, J 
= 8.4Hz, 1H, CH0H), 3.63 (dt, J = 3.1, 8.4 Hz, 1H, CH0H), 4.99(dd, J = 3.3, 7.3 
Hz, 1H, CHNH), 5.23 (d, J = 12 Hz, 1H, CH 2 -Ph), 5.29 (d, J = 12 Hz, 1H, CH 2 -Ph 
), 7.14 (d, J- 7.3 Hz, 1H, CHNH), 7.34 - 7.39 (m, 5H, Ar - H), 7.43 - 7.47 (m,2H 
, Ar - H), 7.52 - 7.56 (m, 1H, Ar - H), 7.81 - 7.83 (m, 2H, Ar -H) ; 13 C NMR (100 
MHz, CDCh) 5 18.9, 19.0, 31.5, 56.2, 67.6, 78.9, 127.2, 128.4, 128.6,128.7, 13 
2.0, 133.4, 134.9, 167.5, 170.8; HRMS (FAB, NBA) calcd for C 20 H 24 N04 :342. 1705 (M 
+ + 1). Found: 342.1682. Anal. Calcd for C 2 oH 23 N0 4 :C, 70.36; H, 6.79; N, 4.10. F 
ound: C, 70.26; H, 6.82; N, 4.06. 
[0 15 1] 

mnm u-i6 mmn®)^ 

[0 15 2] 
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[ft 2 9] 

IJ^cir 9 " sor, 48h I Star 8 " 7HF « rt ' 1h ' NHCOPh 

[0 15 3] 





mm 


mm 




d e 


e e 


No. 




(mol%) 


(%) 


(%) 


(%) 


14 


n-PrOH 


4.1 


8 3 


9 3 


7 9 


15 


i-PrOH 


4.2 


9 4 


9 5 


7 6 


16 


Ph-Cl 


6.2 


8 5 


6 7 


8 6 



[0 15 41 

%ffiM 17-20 RlBWMOtftW 

ElSI*M*aR5[U*:Ja^tt**« 1 3 fclW^gMWT? £ i: ± *K Btt«fe*»jtL 
*:<, ft, M^ffliti, 1H:MLT3. 9-4. inol%«>lElBTtfrofc 0 X> Wtt 

[0 15 5] 

[ft3 o] 

9 9 IRuCb(S)-im«ft(*r«. SH O tecmiw 9" ?, 
OLA 0B „ ikH22 YnA, s „ BiHaLy/o,, 

[0 15 6] 

3E6 









d e 


e e 


No. 


mm) 


(%) 


(%) 


(%) 


17 


2 4 


8 8 


>9 9 


9 2 


18 


1 3 


8 1 


> 9 9 


9 8 


19 


6 


8 4 


> 9 9 


9 8 


20 


3 


5 5 


8 9 


9 8 



[0 15 7] 

P^^nnxr/ ((CH2CD2) «HU JRJSSLJK* 1 OOtOTU Rt&R#IW 

* 3 b#Fb1 n«3E ufcjsmtt*ifc« 1 3 1 m&0>im*ft 7ttK£<o, s mm u fc 

o JR*ii 2Xf7 yco^-ft-e^ U/Co (W : 9 0% (2^7"; 7^ft) , d e I 9 3 % 
, ee! 92%) 
[0 15 8] 
2 2-32 

[0 15 9] 
[ft 3 1] 

OO HjlOOatm QH O BzCI<1.1eq) ?H O 

^J 8 " ^wtai-c.^h feyjf thf, it i h T Hcoph 

[0 16 0] 

m7 
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R 


mm 




d e 


e e 


No. 






(%) 


(%) 


(%) 


22 


n- P r 


CH2CI2 


8 8 


8 7 


7 4 


23 


n - P r 


OfeCh/n-PrOH 


8 8 


6 4 


7 8 


24 


n — P r 


n-PrOH 


5 3 


8 1 


5 8 


25 


t -B u 


n-PrOH 


8 9 


9 2 


7 9 


26 


c — P e n 


CH2CI2 


7 7 


9 6 


5 6 


27 


c — P e n 


CH 2 Cl 2 /n-PrOH 


8 2 


9 7 


9 4 


28 


c — P e n 


n-PrOH 


8 5 


9 5 


9 5 


29 


TT 

c — H. e x 


V/H2 tl2 


Q C 
O 0 


Q Q 


Q A 


30 


c — H e x 


n-PrOH 


8 0 


9 6 


5 4 


31 


c — H e p 


CH2CI2 


9 4 


9 4 


7 9 


32 


c — H e p 


n-PrOH 


8 6 


9 4 


9 7 



[0 16 1] 

R = n-Pr 

[ah 22 +14.8 (1.01. CHCh) ; mp 97 - 99°C;IR (KBr) 3354, 2958, 2867, 1737, 1629, 
1578, 1534, 1254, 1221 cm" 1 ; *H NMR (400 MHz, CDCb) 50.85 (t, 3H, J = 7.2 Hz, 
3H, CH3CH2CH2), 1.28 - 1.56 (m, 4H, CH3CH2CH2) , 3.29 (d, J= 7.6 Hz, 1H, CHOH), 

4.05 - 4.10 (m.lH, CHOH), 4.93 (dd, J = 3.2, 6.8 Hz, 1H, CHNH), 5.21 (d, J = 12. 

4 Hz, 1H, CH 2 Ph),5.31 (d, J = 12.4 Hz, 1H, CH 2 Ph), 7.14 (d, J = 6.8 Hz, 1H, CHNH 

), 7.26 - 7.56 (m, 8H, Ar - H), 7. 82 - 7.84 (m. 2H, Ar - H) ; 13 CNMR (100 MHz, CDC 

1 3 ) 513.8, 18.9, 35.3, 58.3, 67.7, 73.1, 127.2, 128.2, 128.4, 128.7, 132.1,133. 

3, 134.9, 168.0, 170.3; HRMS (FAB. NBA) calcd for C20H24NO4 :342. 1705 (M + + 1). F 

ound: 342.1699. 

HPLC analysis using CHIRALCEL OD-H and hexane/PrOH (90 : 10.0.5 mL/ min) . Reten 
tion time for (2R, 3R) : 26.6 min, for (2S, 3S) : 32.3 min. 

[0 16 2] 
R = t-Bu 

[«]d 22 +23.9 (1.00, CHCh);IR (neat) 3373, 3064, 3033, 2958, 2908, 2872, 1731, 
1644. 1538, 1487, 1177,1078 cm' 1 ; *H NMR (400 MHz, CDCh) 5 0.95 (s, 9H, (CHshC 
), 3.33 (d, J = 10 Hz, 1H, CHOH), 3.67 (dd, J = 3.2,9.6 Hz, 1H, CHOH), 5.02 (dd, 

J = 3.2, 7.6 Hz, 1H, CHNH), 5.20 (d, J = 12.4 Hz, 1H, CH2Ph),5.24 (d, J = 12.4 
Hz, 1H, CH2PI1), 7.10 (d, J = 7.6 Hz, 1H, CHNH), 7.34 - 7.40 (m, 5H, Ar - H), 7.43 

- 7.47 (m, 2H, Ar - H), 7.51 - 7.55 (m, 1H, Ar - H), 7.78 - 7.81 (m, 2H, Ar - H 
); 13 C NMR (100 MHz, CDCh) 5 26.0, 35.4, 54.5, 67.6, 81.1, 127.1, 128.5, 128.6, 1 
32.0, 133.4, 134.6, 167.3, 171.1;HRMS (FAB, NBA) calcd for C21H26NO4 : 356.1862(M 
+ + 1). Found: 356.1827. 

HPLC analysis using CHIRALPAK AD and hexane/PrOH (90 : 10, l.OmL/ min), Retenti 
on time for (2S, 3S) : 17.8 min, for (2R.3R) : 26.8 min, 

[0 16 3] 
R = Cyclopentyl 

[a] D 24 +20.5(1.00. CHCh) ; mp 109 - 111*0; IR (KBr) 3414,3342, 2938, 2867. 1746 
1644, 1521, 1488, 1195 cm" 1 ; *HNMR (400 MHz, CDCh) 5 1.38 - 1.88 (m, 9H, cycl 
opentyl - H),2.95 (d, J = 8.0 Hz, 1H, CHOH), 3.78 (dt, J = 2.8, 8.8 Hz, 1H, CHOH 
),4.92 (dd. J = 2.8, 7.2 Hz, 1H, CHNH), 5.21 (d, J = 12.4 Hz, 1H, CH 2 Ph),5.31 (d 
, J = 12.4 Hz. 1H. CH 2 Ph). 7.19 (d, J = 6.4 Hz, 1H, CHNH), 7.34 - 7.39 (m, 5H, A 
r - H),7.43 - 7.47 (m, 2H, Ar - H), 7.51 -7.56 (m, 1H, Ar - H), 7.81 - 7.84 (m,2 
H, Ar-H); 13 C NMRdOOMHz, CDCh) 525.1, 25.5, 29.0, 29.8, 43.5, 57.3, 67.5, 7 
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8.0, 127.2, 128.4, 128.6, 132.0,133.4, 135.0, 167.6, 170.5; HRMS (FAB, NBA) calc 
d for C22H26NO4: 368. 1862 (M + + 1). 368.1870. 

HPLC analysis using CHIRALPAK AD and hexane/'PrOH (90 : 10, l.OmL/ min), Retenti 
on time for (2R, 3R) : 25.2 min, for (2S.3S) : 28.9 min. 

[0 16 4] 
R = cyclohexyl 

Mp 125 - 127 t; IR (KBr)3403, 2929, 2849, 1742, 1647, 1521, 1483, 1211 cm" 1 ; X H 
NMR(400 MHz, CDCh) 50.95 - 1.78 (m, 10 H, cyclohexyl - CH 2 ),1.99 (d, J = 12.1 
Hz, 1H, CHC(OH)CHNH), 2.78 (d, J = 8.8 Hz, 1H, CHOH), 3.66 (dt, J = 3.2,8.8 Hz, 
1H, CHOH), 4.99 (dd, J = 2.9, 7.3 Hz, 1H, CHNH), 5.18 (d, J = 12.2 Hz, 1H, CH2P 
h),5.34 (d, J = 12.2 Hz, 1H, CH 2 Ph), 7.17 (d, J = 6.8 Hz, 1H, CHNH), 7.32 - 7.56 
(m, 8H, Ar - H),7.81 - 7.83 (m, 2H, Ar - H) ; 13 CNMR (100 MHz, CDCh) 5 25.6, 26 
.1, 29.0, 29.2, 40.9, 55.7, 67.5, 77.9, 127.2, 128.5, 128.6, 131.9,133.5, 135.0, 
167.4, 170.8 HRMS (FAB, NBA) calcd for C23H28NO4 :382. 2018 (M + + 1). Found: 382. 
1993. 

HPLC analysis using CHIRALPAK AD and hexane/'PrOH (90 : 10, l.OmL/ min), Retenti 
on time for (2R, 3R) : 18.7 min, for (2S,3S) : 32.2 min. 

[0 16 5] 
R = cycloheptyl 

[c]d 25 + 12.9 (1.00, CHCh) *, IR (neat) 3418. 3064, 3033, 2925, 2854, 1734, 1646, 
1539, 1190, 1082 cm' 1 ; 1 HNMR (400 MHz, CDCh) 5 1.24 - 1.64 (m, 11H, cyclohept 

yl - H), 1.76 - 1.89 (m, 2H, cycloheptyl - H), 2.79 (dd, J = 5.6,8.4 Hz, 1H, CH0 

H), 3.70 (dt, J = 3.2,8.8 Hz, 1H, CHOH), 5.01 (dd, J = 3.2,7.2 Hz, 1H, CHNH), 5. 

18 (d, J = 12.0Hz, 1H, OfePh), 5.32 (d, J = 12.0 Hz, 1H, OfaPh), 7.13 (d, J= 7.0 
Hz, CHNH), 7.32 - 7.40 (m, 5H, Ar - H), 7.42 - 7.46 (m, 2H, Ar - H), 7.51 - 7.55 
(m, 1H, Ar - H), 7.80 - 7.82 (m, 2H, Ar - H) ; 13 C NMR (100 MHz, CDCh) 8 26.1, 
26.2, 28.2, 28.9, 30.6, 42.3, 55.8, 67.5, 77.6, 127.2,128.5, 128.6, 131.9, 133. 

5, 135.0, 167.4, 170.9; HRMS (FAB, NBA) calcd for C24H30NO4 :396. 2175 (M + + 1). F 

ound: 396.2195. 

HPLC analysis using CHIRALCEL 0D-H and hexane/PrOH (90 : 10,0.5 mL/ min), Reten 
tion time for (2R, 3R) : 30.5 min, for (2S.3S) : 34.7 min. 

[0 16 6] 
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